Inhibited autophagic degradation during ACTH-stimulated growth of rat adrenal zona fasciculata.
Autophagic vacuoles (AVs) in adrenal parenchymal cells of the outer part of the zona fasciculata were investigated by means of electron microscopic morphometry in 40 adult male Sprague Dawley rats. Four test groups and four control groups received twice daily subcutaneous injections of ACTH (12.5 U/kg body weight) or physiological saline, respectively, for 3, 6, 9 and 12 days. At 12 days the total dry weight of the adrenals was increased in ACTH-treated animals from 17.2 to 71.0 mg (about fourfold) and the average volume of zona fasciculata cells from 1,500 to 5,100 microns3 (about threefold). The relatively larger increase in total mass reflects mitotic activity in the growing adrenal tissue. The calculated growth rate of total tissue expressed as the percentage increase in dry weight per day was 12% at day 3 and decreased to 4.6% at day 12 of ACTH stimulation. During the time interval investigated the cytoplasmic volume fraction of autophagic vacuoles was significantly reduced from 10 X 10(-5) in controls to 1 X 10(-5) in ACTH-treated animals (p less than 0.001). Assuming a half-life for AVs of 7.9 min (Papadopoulos and Pfeifer 1986), autophagic degradation of cytoplasm can be calculated as 1.3%/day in controls, but only 0.15%/day in ACTH-treated animals. Thus growth of 1.15%/day can be attributed to inhibition of autophagic degradation. Although this is only part of total growth, it is evident from the present results that anticatabolic growth induction is utilized nearly to its maximum in adrenocortical fasciculata cells under the influence of ACTH.